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(57) ABSTRACT

A touch 1mput judgment device includes: a rotation direction
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amount, to be added to a current selection value, when a
rotation operation 1n a normal direction 1s inputted through
a touch panel and stores rotation direction information 1n a
storage unit when a rotation operation 1n the normal direc-
tion as a first rotation operation 1s performed; and a selection
value change unit that sets a new current selection value
alter a change to a value obtained by adding a first selection
value change amount to the current selection value when a
rotation operation subsequent to the first rotation operation
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TOUCH INPUT JUDGMENT DEVICE,
TOUCH PANEL INPUT DEVICE, TOUCH

INPUT JUDGMENT METHOD, AND A
COMPUTER READABLE MEDIUM

TECHNICAL FIELD

The present invention relates to a touch mput judgment
device, a touch panel mput device, a touch mmput judgment
method and a touch mput judgment program for outputting
a selection value corresponding to operation information
inputted by means of a touch operation on a touch panel.

BACKGROUND ART

In general, the user of a touch panel performs a touch
operation as an input operation on the touch panel while
viewing an operation object (display component) displayed
on a GUI (Graphical User Interface) screen of the touch
panel. However, there 1s a demand for a device that allows
the user to perform the touch operation (referred to also as
a touch gesture operation) without viewing the touch panel.

For example, Patent Reference 1 describes a method of
designating a destination tfloor number by inputting a num-
ber representing a destination floor of an elevator (destina-
tion floor number) by means of handwrting on a touch
panel.

Further, a method that eliminates troublesomeness of
inputting numbers by means of handwriting 1s described 1n
Patent Reference 2. This reference describes a method 1n
which the user performs a virtual knob rotation operation
(dial operation) on a touch panel by using two fingers 1n
order to control a virtual knob (virtual dial) displayed on the
touch panel and thereby increases or decreases a value
representing a sound level (selection value). The user
increases the sound level by performing a clockwise rotation
operation with the fingers to rotate the virtual knob clock-
wise, or decreases the sound level by performing a coun-
terclockwise rotation operation with the fingers to rotate the
virtual knob counterclockwise.

In general, the user performing the rotation operation on
a touch panel finds it easy to perform the clockwise rotation
operation (CW operation as a clockwise operation) rather
than the counterclockwise rotation operation (CCW opera-
tion as a counterclockwise operation) when performing the
rotation operation with the right hand, and finds it easy to
perform the counterclockwise rotation operation rather than
the clockwise rotation operation when performing the rota-
tion operation with the left hand.

Further, since the number of right-handed people 1s
greater than the number of left-handed people, various types
of devices are generally designed according to rules on the
assumption that the device 1s operated with the right hand.
For example, 1n the case of a sound level adjustment knob,
the clockwise rotation operation 1s the operation for increas-
ing the sound level and the counterclockwise rotation opera-
tion 1s the operation for decreasing the sound level. Accord-
ing to this rule, when the designation of the destination floor
number of an elevator (selection value) 1s implemented by
the rotation operation (dial operation) on the touch panel, the
clockwise rotation operation 1s the operation for increasing
the destination floor number (selection value) and the coun-
terclockwise rotation operation 1s the operation for decreas-
ing the destination tfloor number (selection value).

For example, when 1t 1s necessary to perform a normal
direction rotation operation (e.g., clockwise rotation opera-
tion) multiple times to select the destination floor number,
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2

there exists a return operation as a reverse direction rotation
operation of moving the fingers in a reverse direction (1.e.,
finger movement without the purpose of information nput)
between the first normal direction rotation operation and the
subsequent normal direction rotation operation. This return
operation has to be performed 1n a state 1n which the fingers

are separate from the touch panel, namely, 1n a state 1n which
the number of fingers 1n contact with the touch panel i1s one

or less (e.g., a pivot finger as the rotation center may be 1n
contact with the touch panel).

PRIOR ART REFERENCE

Patent Reference

Patent Reterence 1: International Publication WO 2008/
155836

Patent Reference 2: Japanese Patent No. 5456529

SUMMARY OF THE INVENTION

Problem to be Solved by the Invention

However, when the normal direction rotation operation 1s
repeatedly performed multiple times to select the destination
floor number, there are cases where the return operation as
the reverse direction rotation operation 1s performed while
keeping a plurality of fingers 1n contact with the touch panel.
In such cases, there 1s a problem 1n that the return operation
without the purpose of information mput 1s recognized as the
reverse direction rotation operation for decreasing (or
increasing) the destination floor number and the destination
floor number that has been increased (or decreased) by the
immediately previous normal direction rotation operation
decreases (or increases) unexpectedly.

The object of the present invention, which has been made
to resolve the above-described problem, 1s to provide a touch
input judgment device, a touch panel input device, a touch
input judgment method and a touch mput judgment program
that make 1t possible to easily and quickly input the selection
value even when the normal direction rotation operation 1s
repeatedly performed multiple times.

Means for Solving the Problem

A touch mput judgment device according to an aspect of
the present invention 1s a touch put judgment device that
changes a selection value based on a touch operation on a
touch panel, and includes: a storage unit; a rotation direction
judgment unit that determines a selection value change
amount, to be added to a current selection value, when a
rotation operation in a normal direction 1s mputted through
the touch panel and stores rotation direction information
indicating the normal direction 1n the storage unit when a
rotation operation in the normal direction as a first rotation
operation 1s pertormed; a reverse-rotation direction judg-
ment unit that judges that a rotation operation subsequent to
the first rotation operation 1s a return operation of a finger
position when the subsequent rotation operation 1s a finger
movement 1n a direction reverse to the direction indicated by
the rotation direction information; a selection value change
unit that sets a new current selection value after a change to
a value obtained by adding the selection value change
amount to the current selection value when the subsequent
rotation operation 1s a rotation operation in the normal
direction and maintains the current selection value without
change when the subsequent rotation operation 1s judged to
be the return operation of the finger position; and a selection
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value determination unit that determines the current selec-
tion value according to the touch operation on the touch
panel.

Fftect of the Invention

According to the present invention, an advantage 1s
obtained 1n that the selection value can be inputted easily
and quickly even when the normal direction rotation opera-
tion 1s repeatedly performed multiple times.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a functional block diagram schematically show-
ing the configuration of a touch panel mput device (includ-
ing a touch mnput judgment device) according to a first
embodiment of the present invention.

FIG. 2 1s a diagram showing the hardware configuration
of the touch panel mput device (including the touch nput
judgment device) according to the first embodiment.

FI1G. 3 15 a diagram showing a display example of a touch
panel 1n the first embodiment.

FIG. 4 1s a diagram showing another display example of
the touch panel 1n the first embodiment.

FIG. 5 1s a diagram showing still another display example
of the touch panel 1n the first embodiment.

FIGS. 6(a) to 6(d) are diagrams showing rotation opera-
tions on the touch panel.

FIG. 7 1s a flowchart showing the operation of the touch
input judgment device according to the first embodiment.

FIG. 8 1s a flowchart showing the operation of an oper-
ating hand determination unit of the touch mput judgment
device according to the first embodiment.

FI1G. 9 1s a flowchart showing the operation of a selection
value change unit of the touch mmput judgment device
according to the first embodiment.

FIG. 10 1s a flowchart showing the operation of a reverse-
rotation direction judgment unit of the touch input judgment
device according to the first embodiment.

FI1G. 11 1s a flowchart showing the operation of a selection
value change unit of the touch mput judgment device
according to the first embodiment.

FIG. 12 1s a functional block diagram schematically
showing the configuration of a touch panel input device
(including a touch mput judgment device) according to a
second embodiment of the present invention.

FIG. 13 1s a flowchart showing the operation of a finger
locus correction unit of the touch put judgment device
according to the second embodiment.

FIG. 14 1s a diagram showing an example of information
stored by the finger locus correction unit of the touch input

judgment device according to the second embodiment 1n a
tabular format.

FIG. 15 15 an explanatory drawing showing the operation
of the finger locus correction unit of the touch input judg-
ment device according to the second embodiment.

MODE FOR CARRYING OUT THE INVENTION

Touch mput judgment devices, touch panel input devices,
touch mnput judgment methods and touch mmput judgment
programs according to embodiments of the present invention
will be described below with reference to the accompanying,
drawings. The following embodiments are just examples
and a variety of modifications are possible within the scope
of the present invention.
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4

The touch panel mput device according to each embodi-
ment 1ncludes a touch panel having a screen for the touch
operation (1.e., an operation screen) and a touch input
judgment device that receives operation information corre-
sponding to the touch operation on the touch panel. The
touch mput judgment device outputs output information
(e.g., a selection value) corresponding to the operation
information inputted through the touch operation on the
touch panel. The touch input judgment device or the touch
panel 1nput device according to each embodiment 1s
installed 1n a system (e.g., facility or equipment) and 1is
capable of changing a selection value supplied to the system
into a new current selection value. Here, the system 1s an
clevator system, for example, and the selection value 1s a
numerical value representing a destination floor. However,
the system may also be a system other than an elevator
system (e.g., audio equipment or the like) and the selection
value may also be a numerical value representing informa-
tion other than the destination floor (e.g., numerical value
representing a sound level or the like).

(1) First Embodiment

(1-1) Configuration

FIG. 1 1s a functional block diagram schematically show-
ing the configuration of a touch panel 1nput device 1
(1including a touch mput judgment device 10) according to a
first embodiment of the present invention.

As shown i FIG. 1, the touch panel mput device 1
includes the touch mput judgment device 10 and a touch
panel 20. The touch panel 20 includes an operation panel
unit (user operation unit) 21 that receives a touch operation
performed by a user and a display panel unmit (display device)
22 arranged to be superimposed on the operation panel unit
21 and presenting an operation screen and the like to the
user. The touch mput judgment device 10 1s a device capable
of executing a touch mput judgment method according to the
first embodiment. Further, the touch input judgment device
10 1s a device capable of executing a touch mput judgment
program according to the first embodiment. The touch input
judgment program can be executed by a computer and can
be stored 1n an information recording medium (optical disc,
magnetic disc, etc.) to be readable.

In the first embodiment, the description will be given of
a case where the present invention is applied to a destination
floor registration device for setting a destination floor num-
ber of an elevator system. In this case, the touch panel input
device 1 1s provided 1n the cage of an elevator and used by
a user as a passenger of the elevator. However, 1t 1s also
possible to provide the touch panel 20 1n the cage of an
clevator and install the touch mput judgment device 10 1n an
clevator control device that 1s a facility outside the cage of
the elevator.

As shown 1n FIG. 1, the touch input judgment device 10
includes an operation information input unit 11 that receives
operation information A0 supplied from the operation panel
umt 21 of the touch panel 20 on which the touch operation
has been performed, a control unit 10q that recerves a signal
Al based on the operation information AQ supplied from the
operation information input unit 11 and changes and deter-
mines the selection value A6 based on the signal Al, a
notification unit 18 that outputs an audio signal, based on
notification mformation A3 supplied from the control umt
10a, to a speaker as an audio output device (43 in FIG. 2
which will be explained later), and a display control unit 19
that supplies an 1mage signal AS, based on 1mage informa-
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tion A4 supplied from the control unit 10q, to the display
panel unit (display device) 22 of the touch panel 20.

The control umit 10a includes an operation judgment unit
12, an operating hand determination unit 13, a rotation
direction judgment unit 14, a reverse-rotation direction
judgment unit 15, a selection value change unit 16, a
selection value determination unit 17 and a storage unit 105.
The operation judgment unit 12 may also have a function as
an operation type judgment unit that judges whether the
touch operation 1s 1n a display component operation mode in
regard to a display component displayed on the touch panel
20 or 1n a whole screen operation mode in which the whole
area of the touch panel 20 1s used as an operation region.

The operation information input umit 11 receives the
operation information A0 based on the touch operation
performed on the touch panel 20 by the user and supplies the
signal Al based on the operation mformation A0 to each
functional block of the control unit 10a.

The operation judgment unit 12 receives the signal Al
supplied from the operation information input unit 11 and
judges a type and an operation amount of the touch operation
performed by the user based on the signal Al. The type of
the touch operation can be a tap, a double tap, a rotation
operation, etc., for example. Here, the tap 1s an operation of
lightly hitting the operation screen of the touch panel 20 with
a finger, and the double tap 1s an operation of lightly hitting
the operation screen of the touch panel 20 with a finger
twice. The rotation operation 1s an operation of moving two
fingers on the operation screen (whole screen) of the touch
panel 20 so as to draw a circle. Examples of the rotation
operation are shown in FIGS. 6(a) to 6(d) which will be
explained later. The operation amount of the rotation opera-
tion 1s, for example, a rotation angle of the fingers moved on
the touch panel 20 so as to draw a circle. This rotation angle
1s a change amount from an angle at the start of the rotation
to an angle at the end of the rotation 1n the rotation operation,
namely, an angle formed by a first straight line connecting,
a rotation center (pivot finger) and a start point position
(moving finger) as a rotation start point and a second straight
line connecting the rotation center (pivot finger) and an end
point position (moving finger) as a rotation end point.
Incidentally, the rotation operation performed with two
fingers 1s an operation of drawing a circle by moving two
fingers on the touch panel 20 in directions different from
cach other or an operation of drawing a circle by moving one
finger while fixing the other finger at the central position of
the circle. Further, the rotation operation may also be
performed with three or more fingers, and in such cases, the
rotation operation with three or more fingers can be handled
as a rotation operation with two fingers that are the most
separate, for example.

The operating hand determination unit 13 determines
whether the user’s subsequent touch operation (rotation
operation as a selection value changing touch operation) will
be performed with the right hand or the left hand, that 1s,
whether the operating hand to be used by the user for the
rotation operation 1s the right hand or the leit hand, based on
the touch operation performed on the operation screen of the
touch panel 20 by the user.

The rotation direction judgment umt 14 determines a
counterclockwise rotation change amount LADD as a selec-
tion value change amount 1n the case of the rotation opera-
tion of counterclockwise rotation as a rotation operation
performed by the user and a clockwise rotation change
amount RADD as the selection value change amount in the
case of the rotation operation of clockwise rotation as a
selection value changing rotation operation based on oper-
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ating hand information indicating whether the operating
hand determined by the operating hand determination unit
13 1s the left hand or the nght hand and information
indicating a change direction of the selection value inputted
from equipment or a facility outside the touch panel mput
device 1. In the first embodiment, the information on the
change direction of the selection value 1s information on a
destination direction (upper floor or lower tloor) specified at
a boarding point of the elevator. Each of the counterclock-
wise rotation change amount as the selection value change
amount in the case of the rotation operation of counterclock-
wise rotation and the clockwise rotation change amount as
the selection value change amount in the case of the rotation
operation of clockwise rotation 1s a change amount of the
floor number.

Further, when a rotation operation 1s inputted for the first
time, the rotation direction judgment unit 14 stores rotation
direction information indicating the rotation direction of the
rotation operation in the storage unit 106 (e.g., memory 42
in FIG. 2). The storage unit 106 may also be provided
outside the control unit 10a. The rotation direction indicated
by the stored rotation direction information will be referred
to as a “normal direction”.

When a normal direction rotation operation 1s repeated
multiple times, 1f there exists a rotation operation (finger
movement) 1mn a direction reverse to the rotation direction
(normal direction) indicated by the rotation direction infor-
mation stored in the storage unit 105, the reverse-rotation
direction judgment unit 15 judges that the rotation direction
of the rotation operation 1s a reverse direction.

The selection value change unit 16 judges whether the
rotation operation 1s counterclockwise rotation or clockwise
rotation and generates a new current selection value by
adding the selection value change amount RADD or LADD
to the current selection value. In the first embodiment, the
selection value 1s the destination floor number.

Further, when the rotation operation subsequent to the
first normal direction rotation operation 1s a normal direction
rotation operation 1n the rotation direction indicated by the
rotation direction information, the selection value change
unit 16 generates a new current selection value by adding the
selection value change amount RADD or LADD to the
current selection value. When the rotation operation subse-
quent to the first normal direction rotation operation 1s a
rotation operation in the direction reverse to the rotation
direction indicated by the rotation direction information
(reverse direction rotation operation), the selection value
change unit 16 maintains the current selection value without
performing the process of adding the selection value change
amount RADD or LADD to the current selection value, and
updates imitial position information to be used for the
calculation of the selection value change amount to a touch
position at the end of the reverse direction rotation opera-
tion.

When the current selection value 1s changed by the
selection value change unit 16 to a new current selection
value after the change, the display control unit 19 changes
the display on the operation screen from the current selec-
tion value before the change to the new current selection
value after the change. In the first embodiment, the display
control unit 19 transmits an 1mage signal to the touch panel
20 and a liquid crystal monitor or the like displaying the
destination floor of the elevator.

When the current selection value i1s changed by the
selection value change unit 16 to a new selection value after
the change, the notification unit 18 transmits an audio signal
for notifying of the selection value by means of sound to the
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audio output device (audio output unit). The notification unit
18 may also output an audio signal for outputting a sound
indicating the rotation operation (e.g., sound imitating a dial
rotation sound of a telephone) during the rotation operation
performed with fingers.

When the operation judged based on the operation 1nfor-
mation mputted from the operation information mnput unit 11
1s the double tap, the selection value determination unit 17
determines the new current selection value after the change
obtained by the selection value change unit 16 as a new
current selection value. In the first embodiment, the selected
floor of the elevator 1s determined as the destination floor.
Incidentally, the operation for determining the selection
value may also be an operation other than the double tap.

In the touch input judgment device 10, the rotation
direction judgment unit 14 determines the selection value
change amount (RADD, LADD) to be added to the current
selection value when a rotation operation in the normal
direction 1s mputted through the touch panel 20, and stores
the rotation direction information indicating the normal
direction 1n the storage unit 105 when the rotation operation
in the normal direction as the first rotation operation 1is
performed. When the rotation operation subsequent to the
first rotation operation 1s a finger movement 1n the direction
reverse to the direction indicated by the rotation direction
information, the reverse-rotation direction judgment unit 135
judges that the subsequent rotation operation 1s a return
operation of a finger position. When the subsequent rotation
operation 1s a rotation operation in the normal direction, the
selection value change unit 16 sets a new current selection
value after the change to a value obtained by adding the
selection value change amount (RADD, LADD) to the
current selection value. When the subsequent rotation opera-
tion 1s judged to be the return operation of the finger
position, the selection value change unit 16 maintains the
current selection value without change. The selection value
determination unit 17 determines (finalizes) the current
selection value and clears (resets) the rotation direction
information stored in the storage unit 105 according to an
operation on the touch panel 20 (e.g., touch operation) other
than the rotation operation. Incidentally, the normal direc-
tion 1s a direction coinciding with the change direction of the
selection value mputted from the outside.

FIG. 2 1s a diagram showing the hardware (H/W) con-
figuration of the touch panel mput device 1 according to the
first embodiment. The touch panel 20 1s capable of detecting
contact of a plurality of fingers and generating the operation
information (1dentification information on each finger, coor-
dinate information on contact positions of fingers, informa-
tion indicating contact conditions of fingers, etc.). A proces-
sor 41 executes a program (touch input judgment program)
as soltware stored in a memory 42, and thereby the function
of each component of the touch 1input judgment device 10 1s
implemented. The display device 22 performs an operation
according to a command from the processor 41, and thereby
the display control unit 19 1s implemented. The audio output
device 43 performs an operation according to a command
from the processor 41, and thereby the notification unit 18
1s 1mplemented.

FIG. 3 1s a diagram showing a display example of the
operation screen of the touch panel 1n the first embodiment.
In FIG. 3, the currently selected floor 1s displayed with
characters on the operation screen of the touch panel 20. In
the first embodiment, the user performs the touch operation
on the operation screen of the touch panel 20 by using a hand
40 (normally, finger(s)). FIG. 4 shows an example of a
display 1image displayed on the touch panel 20 when the
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operating hand 1s determined as the right hand by the
operating hand determination unit 13. FIG. § shows an
example of a display image displayed on the touch panel 20
when the selection value 1s determined by the selection
value determination unit 17. FIGS. 6(a) to 6(d) are diagrams
showing rotation operations on the touch panel 20. FIG. 6(a)
shows the clockwise rotation operation with the left hand,
FIG. 6(b) shows the counterclockwise rotation operation
with the left hand, FIG. 6(c) shows the clockwise rotation
operation with the right hand, and FIG. 6(d) shows the
counterclockwise rotation operation with the right hand.
(1-2) Operation

FIG. 7 1s a flowchart showing a process executed by the
touch panel input device 1 and the touch 1nput judgment
device 10 according to the first embodiment.

First, in step S101 1in FIG. 7, the operating hand deter-
mination unit 13 determines whether the operating hand the
user uses for the rotation operation 1s the right hand or the
left hand and supplies notification information indicating the
determined operating hand (the right hand or the left hand)
to the notification unit 18, and a notification signal based on
the notification information 1s supplied from the notification
unit 18 to the audio output device 43. The notification unit
18 makes the speaker of the audio output device 43 output
an announcement i1n regard to information on the touch
operation.

The processing 1n the step S101 will be explained con-
cretely by using FIG. 8. FIG. 8 1s a flowchart showing a
process performed by the operating hand determination unit
13 in the first embodiment.

First, the notification unit 18 notifies the user of a method
of specilying the operating hand (step S201). For example,
the notification unit 18 makes the audio output device 43
output an announcement of the method of specifying the
operating hand by means of sound. The contents of the
announcement 1s, for example, “The hand for operation will
be determined. Tap when you want to operate with the right
hand. Double tap when you want to operate with the left
hand.”. However, the combination of the operating hand and
the operation method for determining the operating hand 1s
not limited to the above-described example. For example, 1t
1s possible to specily the double tap as the operation method
when the user wants to operate with the right hand and
specily the tap as the operation method when the user wants
to operate with the left hand. Alternatively, it 1s also possible
to employ an operation other than the tap or the double tap
as the operation method for determining the operating hand.

Subsequently, 1n step S202 in FIG. 8, the operation
information iput unit 11 acquires the operation information
A0 based on the touch operation performed on the touch
panel 20.

Subsequently, 1n step S203 in FIG. 8, the operation
judgment unit 12 receives the signal A1l based on the
operation information A0 from the operation information
input unit 11 and judges whether the touch operation 1s the
tap or not.

Subsequently, when the touch operation 1s judged to be
the tap from the signal Al based on the operation informa-
tion A0 (YES 1n the step S203), the operating hand deter-
mination unit 13 determines that the operating hand 1s the
right hand (step S2035).

When the touch operation is judged not to be the tap from
the signal Al based on the operation information A0 (NO 1n
the step S203), the operation judgement umt 12 judges

whether the touch operation 1s the double tap or not (step
S204).
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When the touch operation 1s judged to be the double tap
from the signal Al based on the operation information A0
(YES 1n the step S204), the operating hand determination
unit 13 determines that the operating hand 1s the left hand
(step S206).

When the touch operation 1s judged not to be the double
tap from the signal Al based on the operation information
A0 (NO 1n the step S204), the operating hand determination
unit 13 determines that the operating hand 1s the right hand
(step S207).

Finally, at least one of the notification unit 18 and the
display control unit 19 outputs an audio signal or an 1image
signal 1 order to notity the user of the operating hand
determined 1n the step S205, the step S206 or the step S207
(step S208). For example, the notification unit 18 makes the
audio output device output an announcement by means of
sound. Alternatively, the display control unit 19 may display
a message for notitying that the operating hand has been
determined (e.g., FIG. 4) on the operation screen of the
touch panel 20.

After the determination of the operating hand shown 1n
the step S101 1n FIG. 7, the rotation direction judgment unit
14 determines the selection value change amount, which 1s
dependent on the rotation direction of the rotation operation,
based on the information on the hand determined by the
operating hand determination unit 13 and the information on
the change direction of the selection value, and the notifi-
cation unit 18 notifies of the rotation direction by means of
sound (step S102). Further, the rotation direction judgment
unit 14 stores the rotation direction information indicating
the rotation direction in the storage unit 106 (step S103).

The processing 1n the steps S102 and S103 1n FIG. 7 will

be explammed concretely by using FIG. 9. FIG. 9 1s a
flowchart showing a process of the rotation direction judg-
ment unit 14 1n the first embodiment.

In the touch 1nput judgment device 10, first, the operating
hand determination unit 13 receives the signal A1 based on
the touch operation on the touch panel 20 for determining,
the operating hand of the user (e.g., the tap or the double tap)
and determines the operating hand indicating whether the

operating hand to perform the touch operation for changing
the selection value (rotation operation) i1s the right hand or
the left hand, from the signal based on the touch operation
(step S301).

Further, the rotation direction judgment unit 14 receives
change direction information, indicating whether the change
direction of the selection value (selected tloor as the desti-
nation tloor number) 1s an increasing direction (upward) or
a decreasing direction (downward), from the elevator con-
trol device as an external device. This change direction
information is information corresponding to an operation on
an upward button or a downward button installed at a
boarding pomnt of the elevator performed by a potential
passenger, as a person before nding the elevator, before
riding the cage of the elevator. Thus, the change direction 1s
the increasing direction when the upward button 1s pressed,
and the change direction 1s the decreasing direction when the
downward button 1s pressed.

Subsequently, when the operating hand 1s the left hand,
the rotation direction judgment unit 14 judges whether the
change direction ol the selection value 1s increase or
decrease (step S302).

When the change direction of the selection value 1s
increase, the rotation direction judgment unit 14 determines
the counterclockwise rotation change amount LADD as the
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change amount 1n the case of the counterclockwise rotation
operation as “+1” and stores the determined value in the
storage unit 1056 (step S304).

When the change direction of the selection value 1s
decrease, the rotation direction judgment unit 14 determines
the clockwise rotation change amount RADD as the change
amount in the case of the clockwise rotation operation as
“~1”” and stores the determined value 1n the storage unit 105
(step S303).

As above, when the operating hand 1s the left hand, the
rotation direction judgment unit 14 determines the counter-
clockwise rotation change amount LADD as “+1” or deter-
mines the clockwise rotation change amount RADD as “-17,
for example.

Subsequently, when the operating hand 1s the right hand,
the rotation direction judgment unit 14 judges whether the
change direction of the selection value i1s increase or
decrease (step S303).

When the change direction of the selection value 1s
increase, the rotation direction judgment unit 14 determines
the clockwise rotation change amount RADD as the change
amount in the case of the clockwise rotation operation as
“+1”” and stores the determined value 1n the storage unit 105
(step S306).

When the change direction of the selection value 1s
decrease, the rotation direction judgment unit 14 determines
the counterclockwise rotation change amount LADD as the
change amount in the case of the counterclockwise rotation
operation as “-1” and stores the determined value in the
storage unit 105 (step S307).

As above, when the operating hand 1s the right hand, the
rotation direction judgment unit 14 determines the counter-
clockwise rotation change amount LADD as “-1" or deter-
mines the clockwise rotation change amount RADD as “+17,
for example.

For example, when the operating hand determined by the
operating hand determination unit 13 1s the right hand and
the destination direction of the elevator as the change
direction of the selection value 1s an upper tloor, the rotation
direction judgment unit 14 determines that the clockwise
rotation change amount RADD 1s “+1”.

Subsequently, in step S104 i1n FIG. 7, the operation
information input unit 11 acquires the operation information
A0 from the touch panel 20.

Subsequently, 1n step S105 in FIG. 7, the operation
judgment unit 12 judges the type of the operation and the
operation amount from the signal Al based on the operation
information A0 acquired from the operation nformation
input unit 11.

Subsequently, in step S106 1n FIG. 7, when the type of the
operation 1s the rotation operation, the process advances to
step S107. When the type of the operation 1s not the rotation
operation, the process advances to step S112.

In steps S107 and S108 in FIG. 7, the reverse-rotation
direction judgment unit 15 judges whether the inputted
rotation operation 1s the reverse rotation operation or not.

Details of the processing 1n the steps S107 and S108 are
shown 1n FIG. 10. FIG. 10 1s a flowchart showing a process
of the reverse-rotation direction judgment unit 15 in the first
embodiment.

First, the reverse-rotation direction judgment umit 15
judges whether the current rotation operation 1s the clock-
wise rotation operation or not (step S401), and advances the
process to step S402 when the current rotation operation 1s
the clockwise rotation operation (YES 1n the step S401) or
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advances the process to step S403 when the current rotation
operation 1s not the clockwise rotation operation (NO 1n the
step S401).

When the current rotation operation 1s the clockwise
rotation operation (YES 1n the step S401), the reverse-
rotation direction judgment unit 15 judges whether the
rotation direction according to the stored rotation direction
information 1s the clockwise rotation direction or not (step
5402), and ends the process when the stored rotation direc-
tion 1s the clockwise rotation direction (YES 1n the step
S402) or advances the process to step S404 when the stored
rotation direction 1s not clockwise (NO 1n the step S402).
When the rotation direction according to the stored rotation
direction information is not the clockwise rotation direction
(NO 1n the step S402), the reverse-rotation direction judg-
ment unit 15 sets a reverse direction rotation flag and stores
the reverse direction rotation flag 1n the storage unit 105
(step S404).

When the current rotation operation 1s not the clockwise
rotation operation (NO 1n the step S401), the reverse-
rotation direction judgment unit 15 judges whether the
rotation direction according to the stored rotation direction
information 1s the counterclockwise rotation direction or not
(step S403), and ends the process when the rotation direction
according to the stored rotation direction information 1s the
counterclockwise rotation direction (YES 1n the step S403)
or advances the process to step S405 when the rotation
direction according to the stored rotation direction informa-
tion 1s not the counterclockwise rotation direction (NO in the
step S403). When the rotation direction according to the
stored rotation direction information 1s not the counterclock-
wise rotation direction, the reverse-rotation direction judg-
ment unit 15 sets the reverse direction rotation flag and
stores the reverse direction rotation flag 1n the storage unit
106 (step S4035).

Subsequently, the process advances to step S109 1n FIG.
7 when the rotation direction 1s not the reverse direction
rotation, or the process advances to step S111 when the
rotation direction 1s the reverse direction rotation (step
S108).

The processing in the step S111 i FIG. 7 will be
explained with reference to FIG. 11. FIG. 11 1s a flowchart
showing a process of the selection value change unit 16 1n
the first embodiment.

First, the selection value change unit 16 judges whether
the reverse direction rotation flag has been set or not, and
advances the process to step S502 when the reverse direction
rotation tlag has not been set (NO 1n step S501) or advances
the process to step S503 when the reverse direction rotation
flag has been set (YES 1n the step S501).

When the reverse direction rotation flag has not been set
(NO 1n the step S501), the selection value change unit 16
judges whether the direction of the rotation operation
acquired from the operation judgment unit 12 1s clockwise
rotation or not, and advances the process to step S504 when
the rotation operatlon 1s clockwise rotation (CLOCKWISE
ROTATION 1n the step S502) or advances the process to
step S505 when the rotation operation 1s counterclockwise
rotation (COUNTERCLOCKWISE ROTATION 1n the step
S502).

When the rotation operation 1s clockwise rotation
(CLOCKWISE ROTATION 1n the step S502), the selection
value change unit 16 generates a new current selection value

SELFLR by adding the clockwise rotation change amount
RADD to the current selection value SELFLR (step S504).
For example, 11 the current selection value SELFLR 15 “14”

and the clockwise rotation change amount RADD 1s “+17,
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the new current selection value SELFLR 1s “157 (=14+1).
Namely, when the current selection value 1s regarded as the
currently selected floor number and the clockwise rotation
change amount RADD 1s regarded as a floor number change
amount in the case of clockwise rotation, the currently
selected floor 1s “tloor 14 and a new currently selected floor
1s set to “tloor 15” by performing the clockwise rotation
operation on the touch panel 20.

When the rotation operation 1s counterclockwise rotation
(COUNTERCLOCKWISE ROTATION 1n the step S502), a
new current selection value SELFLR 1s generated by adding
the counterclockwise rotation change amount LADD to the
current selection value SELFLR (step 8505) For example,
if the current selection value SELFLR 1s “14” and the
counterclockwise rotation change amount LADD 1s “-17,
the new current selection value SELFLR 1s “13” (=14-1).
Namely, when the current selection value 1s regarded as the
currently selected floor number and the counterclockwise
rotation change amount LADD 1s regarded as the floor
number change amount in the case of counterclockwise
rotation, the currently selected tloor 1s “tloor 14” and a new
currently selected floor 1s set to “floor 13” by performing the
counterclockwise rotation operation on the touch panel 20.

When the reverse direction rotation flag has been set 1n the
step S501, the initial position to be used for the calculation
of the change amount 1s updated to the current touch position
(step S503).

In the step S112 1n FIG. 7, the operation judgment unit 12
of the control unit 10q resets the rotation direction stored 1n
the storage unit 105.

In the next step S113, the operation judgment unit 12
advances the process to step S114 when the type of the
operation 1s the double tap or returns the process to the step
S104 when the type of the operation 1s not the double tap.

In the step S114, the selection value determination umt 17
determines (finalizes) the current selection value as a deter-
mination value. For example, the currently selected floor 1s
determined as the destination tloor by performing the double
tap on the touch panel 20 of the destination floor registration
device of the elevator.

In the next step S115, the display control unit 19 displays
information indicating that the selection value has been
determined (FIG. 5) on the operation screen of the display
panel unit (display device) 22, and the notification unit 18
notifies that the selection value has been determined by
means ol sound by using the audio output device 43.
(1-3) Eflect

As described above, by applying the touch mput judgment
device 10, the touch panel mput device 1, the touch mput
judgment method or the touch input judgment program
according to the first embodiment to a destination floor
registration device of an elevator, for example, the selection
value representing the destination floor number does not
decrease even when the return operation of rotating fingers
in the reverse direction 1s performed 1n the state in which a
plurality of fingers are 1n contact with the touch panel 20.
Therefore, the return operation 1n the reverse direction (e.g.,
the counterclockwise rotation direction) occurring when the
rotation operation 1n the normal direction (e.g., the clock-
wise rotation direction) i1s performed repeatedly, can be
carried out while keeping the fingers 1 contact with the
touch panel 20. Accordingly, the user can repeat the rotation
operation 1n the normal direction with ease and quickly, and
quick and comiortable floor number designation becomes
possible. Incidentally, similar advantages can be obtained
also when the normal direction 1s the counterclockwise
rotation direction.
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(2) Second F

Embodiment

(2-1) Configuration

In the first embodiment described above, when a finger 1s
temporarily separated from the touch panel 20 in the middle
of the rotation operation of moving a plurality of fingers
while keeping the fingers 1n contact with the touch panel 20
and thereafter the separated finger touches the touch panel
20 again and moves, there 1s a possibility that the movement
alter touching the touch panel 20 again 1s misjudged as a
new rotation operation or a reverse direction rotation.

In a second embodiment of the present invention, a
description will be given of a method capable of appropri-
ately judging whether the rotation operations before and
alter the separation of a finger constitute a continuous
rotation operation or are different rotation operations in the
case where a finger 1s separated from the touch panel 20 1n
the middle of the rotation operation of moving a plurality of
fingers while keeping the fingers 1n contact with the touch
panel 20 and thereafter the separated finger touches the
touch panel 20 again and moves.

FIG. 12 1s a functional block diagram schematically
showing the configuration of a touch panel mmput device 2
(including a touch input judgment device 30) according to
the second embodiment. In FIG. 12, components 1dentical or
similar to those shown in FIG. 1 are assigned the same
reference characters as in FIG. 1.

As shown 1n FIG. 12, the touch mput Judgment device 30
according to the second embodiment differs from the touch
input judgment device 10 according to the first embodiment
in that a control unit 30a 1ncludes a finger locus correction
unit 31, a rotation direction judgment unit 32 and a selection
value change unit 33.

In the case where a finger 1s temporarily separated from
the touch panel 20 1n the middle of the rotation operation of
moving a plurality of fingers while keeping the fingers in
contact with the touch panel 20 and thereatter the separated
finger touches the touch panel 20 again and moves, the
finger locus correction unit 31 judges whether the finger
rotation operations before and after the separation of the
finger are two rotation operations different from each other
or the same continuous rotation operation, based on loci of
the movement of the finger before and after the separation of
the finger. When judging that 1t 1s the latter case, the finger
locus correction unit 31 corrects the locus.

When the locus of a finger 1s corrected by the finger locus
correction unit 31, the rotation direction judgment unit 32
performs the operation of the rotation direction judgment
unit 14 1n the first embodiment based on the corrected locus
of the finger.

When the locus of a finger 1s corrected by the finger locus
correction unit 31, the selection value change unit 33 deter-
mines the increase or decrease of the selection value by the
rotation operation based on the corrected locus of the finger.
(2-2) Operation

FIG. 13 1s a flowchart showing the operation of the finger
locus correction unit 31.

In step S601, the finger locus correction unit 31 judges
whether or not there was new contact of a finger with the
touch panel 20 (1.¢., whether or not a new finger was added),
and advances the process to step S602 when there was new
contact of a finger (YES 1n the step S601) or advances the
process to step S607 otherwise (NO 1n the step S601).

In the step S602, the finger locus correction unit 31,
holding history information on fingers that was separated
from the touch panel 20 1n a predetermined fixed time from
the present time point towards the past, judges whether or
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not the finger that newly touched the touch panel 20 in the
step S601 1s a finger that was temporarily separated from the
touch panel 20 1n the middle of the rotation operation,
touched the touch panel 20 again and returned to the rotation
operation.

In step S603, according to the finger history information,
the finger locus correction unit 31 judges whether or not a
measurement time from a first ttime point when the finger
was separated in the middle of the rotation operation to a
second time point when there was new contact of a finger
with the touch panel 20 1n the step S601 exceeds a prede-
termined fixed time (threshold value). The process advances
to step S604 when the measurement time exceeds the fixed
time (YES 1n the step S603) or to step S605 when the
measurement time 1s within the fixed time (NO 1n the step
S603).

In the step S604, the finger locus correction unit 31 clears
history records about a finger that has been separated from
the touch panel 20 for a time period exceeding the fixed
time, from the finger history information.

In the step S605, according to the finger history informa-
tion, the finger locus correction unit 31 judges whether or
not a measurement distance from a first position where the
finger was separated 1n the middle of the rotation operation
to a second position where there was new contact of a finger
with the touch panel 20 i1n the step S601 1s within a
predetermined fixed distance (threshold value). When the
measurement distance 1s within the fixed distance (YES 1n
the step S603), the process advances to step S606. When the
measurement distance exceeds the fixed distance (NO 1n the
step S605) the loop process from the step S602 to the step
S606 1s performed for another finger that was separated 1n
the fixed time.

In the step S606, when the measurement time during
which the finger has been separated from the touch panel 20
1s within the fixed time and the measurement distance from
the position where the finger separated from the touch panel
20 to the position where the finger touched the touch panel
20 1s within the fixed distance, the finger locus correction
unit 31 judges that the finger that touched the touch panel 20
again 1s a finger that returned to the rotation operation.
Namely, the rotation operations before and after the sepa-
ration of the finger are judged to constitute one rotation
operation.

In the step S607, the finger locus correction unit 31 judges
whether or not a finger was separated from the touch panel
20 and advances the process to step S608 when a finger was
separated. Otherwise, the correction process by the finger
locus correction unit 31 1s ended.

In the step S608, the finger locus correction unit 31 adds
information on the finger separated from the touch panel 20
(time, position, etc.) to the history records.

FIG. 14 1s a diagram showing an example of the finger
history information stored by the finger locus correction unit
31 1n a tabular format. As shown in FIG. 14, the history
information includes an x coordinate and a v coordinate at
the time of the finger separation 1n the step S608, a velocity
v at the time of the finger separation in the step S608, a
moving direction 0 at the time of the finger separation 1n the
step S608, and a time t at the time of the finger separation
in the step S608. The time 1s obtained by a time measure-
ment means (e.g., timer) nstalled in the control unit 30a or
the like. In FIG. 14, n 1s an integer larger than or equal to 1.
The x coordinate and the v coordinate in FIG. 14 can be used
for the closeness judgment of the finger position 1n the step
S605, and the time t can be used for the judgment on whether
the fixed time has passed since the separation of the finger.
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The velocity v and the moving direction 0 can be used, for
example, 1n the closeness judgment of the finger position 1n

the step S603 for expecting a locus of the separated finger
based on the velocity and the moving direction and judging,
whether the added finger 1s at a position close to the
expected coordinates. In the step S608, a new line 1s added
to the history records when a finger was separated. In the
step S604, the history information on the corresponding
finger 1s deleted when the fixed time elapsed.

The judgment 1s made on whether the measurement
distance to the second position where the new finger touches
the touch panel 20 1n the step S601 1s within the predeter-
mined fixed distance (threshold value) or not. When the
measurement distance 1s within the fixed distance (YES in
the step S605), the process advances to the step S606. When
the measurement distance exceeds the fixed distance (NO in
the step S605), the loop process from the step S602 to the
step S606 15 performed for another finger that was separated
in the fixed time.

FIG. 15 15 an explanatory drawing showing the operation
of the finger locus correction unit 31 of the touch nput
judgment device 30 according to the second embodiment.
Based on the finger locus mnformation shown in FIG. 14, by
use of information at the time when a finger was separated
from the touch panel 20 in the middle of the rotation
operation (e.g., (X,, V,, v, 0,, t,) and (X5, Y5, V4, 0,4, t3)) and
information at the time when a finger touched the touch
panel 20 (e.g., (X,, V-, V-, 0,, t,) and (X, y,, v, 0,,1,)), even
when discontinuous parts (breaks) 701 occurred 1n the actual
locus 1n the middle of a finger movement like the one shown
in FIG. 15, the breaks in the actual locus can be connected
by using correction loc1 702. The control umt 30a executes
the process while regarding the locus including the correc-
tion loci 702 as the actual locus.

(2-3) Eflect

As described above, by applying the touch input judgment
device 30, the touch panel mput device 2, the touch input
judgment method or the touch input judgment program
according to the second embodiment to a destination floor
registration device of an elevator, for example, the following
advantages are obtained in addition to the advantages
described 1n the first embodiment: According to the second
embodiment, even when a discontinuous part 701 occurred
in the actual locus 1n the middle of a finger movement, the
break 1n the actual locus can be connected by using the
correction locus 702. Therefore, 1n the case where a finger
1s temporarily separated from the touch panel 20 in the
middle of the rotation operation of moving a plurality of
fingers while keeping the fingers 1n contact with the touch
panel 20 and thereaiter the separated finger touches the
touch panel 20 again and moves, the movement after touch-
ing the touch panel 20 again can be prevented from mis-
judged as a new rotation operation or a reverse direction
rotation. Accordingly, the user can repeat the rotation opera-
tion 1n the normal direction with ease and quickly, and quick
and comiortable floor number designation becomes pos-

sible.

(3) Modification

In the first and second embodiments, 1t 1s possible to set
the absolute value of the selection value change amount
(RADD, LADD) to be larger with the increase 1n the number
of touch points touching the touch panel 20. By using the
finger history information shown 1n the second embodiment,
it 1s possible to appropriately judge whether the increase/
decrease of the touch points touching the touch panel 20
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represents temporary separation of a finger 1n the middle of
the rotation operation or an operation of intentionally

increasing the number of fingers touching the touch panel
20.

DESCRIPTION OF REFERENCE CHARACTERS

1, 2: touch panel mput device, 10, 30: touch mput
judgment device, 10a, 30a: control unit, 105: storage unit,
11: operation information input unit, 12; operation judgment
unit, 13: operating hand determination unit, 14, 32: rotation
direction judgment unit, 15: reverse-rotation direction judg-
ment unit, 16, 33: selection value change unit, 17: selection
value determination unit, 18: notification unit, 19: display
control unit, 20: touch panel, 31: finger locus correction unit,
41: processor, 42: memory, 43: audio output device, 701:
discontinuous part, 702: correction locus.

What 1s claimed 1s:

1. A touch mput judgment method to be executed by a
touch mput judgment device that changes a selection value
based on a touch operation on a touch panel, the touch input
judgment method comprising:

determining a selection value change amount, to be added
to a current selection value, when a rotation operation
in a normal direction 1s mputted through the touch
panel and storing rotation direction information indi-
cating the normal direction 1n a storage when a rotation
operation 1n the normal direction as a first rotation
operation 1s performed;

judging that a rotation operation subsequent to the first
rotation operation 1s a return operation of a finger
position when the subsequent rotation operation 1s a
finger movement 1n a direction reverse to the direction
indicated by the rotation direction information;

setting a new current selection value after a change to a
value obtained by adding the selection value change
amount to the current selection value when the subse-
quent rotation operation 1s a rotation operation in the
normal direction and maintaiming the current selection
value without change when the subsequent rotation
operation 1s judged to be the return operation of the
finger position; and

determiming the current selection value according to the
touch operation on the touch panel.

2. A computer readable medium storing a touch input
judgment program for causing a computer to execute a touch
input judgment method of changing and determining a
selection value based on a touch operation on a touch panel,
wherein the touch mput judgment program causes the com-
puter 1o execute:

a process of determining a selection value change amount,
to be added to a current selection value, when a rotation
operation 1n a normal direction 1s mputted through the
touch panel and storing rotation direction information
indicating the normal direction 1n a storage unit when
a rotation operation in the normal direction as a first
rotation operation 1s performed;

a process of judging that a rotation operation subsequent
to the first rotation operation 1s a return operation of a
finger position when the subsequent rotation operation
1s a finger movement 1n a direction reverse to the
direction indicated by the rotation direction informa-
tion;

a process of setting a new current selection value after a
change to a value obtained by adding the selection
value change amount to the current selection value
when the subsequent rotation operation 1s a rotation
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operation 1n the normal direction and maintaining the
current selection value without change when the sub-
sequent rotation operation 1s judged to be the return
operation of the finger position; and

a process ol determining the current selection value
according to the touch operation on the touch panel.

3. A touch mput judgment device that changes a selection
value based on a touch operation on a touch panel, the touch
input judgment device comprising:

a processor to execute a program; and

a memory to store the program which, when executed by
the processor, performs

a process of determining a selection value change amount,
to be added to a current selection value, when a rotation
operation in a normal direction 1s inputted through the
touch panel and storing rotation direction information
indicating the normal direction in the memory when a
rotation operation in the normal direction as a first
rotation operation 1s performed;

a process of judging that a rotation operation subsequent
to the first rotation operation 1s a return operation of a
finger position when the subsequent rotation operation
1s a finger movement 1n a direction reverse to the
direction indicated by the rotation direction informa-
tion;

a process of setting a new current selection value after a
change to a value obtained by adding the selection
value change amount to the current selection value
when the subsequent rotation operation 1s a rotation
operation 1n the normal direction and maintaining the
current selection value without change when the sub-
sequent rotation operation 1s judged to be the return
operation of the finger position; and

a process ol determining the current selection value
according to the touch operation on the touch panel.

4. The touch mput judgment device according to claim 3,
wherein the normal direction 1s a direction coinciding with
a change direction of the selection value putted from
outside.

5. The touch 1nput judgment device according to claim 3,
wherein when the subsequent rotation operation 1s judged to
be the return operation of the finger position, the program,
when executed by the processor, further performs a process
ol storing a position of a finger, which 1s in contact with the
touch panel, 1n the memory as an 1nitial position of a next
rotation operation 1n the normal direction.

6. The touch mnput judgment device according to claim 3,

wherein the program, when executed by the processor,
further performs a process of judging a type of the
touch operation,
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wherein the rotation direction information 1s cleared when
the touch operation inputted when the rotation direction
information has been stored in the memory i1s an
operation other than a rotation operation.

7. The touch 1nput judgment device according to claim 3,

wherein the program, when executed by the processor,
further performs

a process ol acquiring locus information on a finger
movement on the touch panel, detecting a discontinu-
ous part of a locus indicated by the locus information,
and correcting the locus by adding a correction locus
that connects the discontinuous part; and

a process ol judging a rotation direction of the rotation

operation based on the corrected locus and changing
the current selection value based on the corrected locus.

8. A touch panel input device comprising:
a touch panel that receives a touch operation; and

a touch input judgment device that changes and deter-
mines a selection value based on the touch operation,
the touch mmput judgment device including:

a processor to execute a program; and

a memory to store the program which, when executed by
the processor, performs

a process ol determining a selection value change amount,
to be added to a current selection value, when a rotation
operation 1n a normal direction 1s mnputted through the
touch panel and storing rotation direction information
indicating the normal direction in the memory when a
rotation operation in the normal direction as a first
rotation operation 1s performed;

a process of judging that a rotation operation subsequent
to the first rotation operation 1s a return operation of a
finger position when the subsequent rotation operation
1s a finger movement 1n a direction reverse to the
direction indicated by the rotation direction informa-
tion;

a process of setting a new current selection value after a
change to a value obtained by adding the selection
value change amount to the current selection value
when the subsequent rotation operation 1s a rotation
operation in the normal direction and maintaining the
current selection value without change when the sub-

sequent rotation operation 1s judged to be the return
operation of the finger position; and

a process of determiming the current selection value
according to the touch operation on the touch panel.
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